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Sigmoid volvulus is the third leading cause of colon obstruction in adults and is usually associated with
chronic intestinal pseudo-obstruction and chronic intractable constipation. In children, it is exceedingly
rare, with only sporadic cases reported within patients with Hirschsprung’s disease, prune belly syn-
drome, pathological aerophagia, chronic constipation and chronic recumbence in neurologically
impaired children. Intestinal neuronal dysplasia (IND) type B is a disease of the submucosal plexus of
intestine manifesting chronic intestinal obstruction or severe chronic constipation, causing a large bowel
dilatation over the years. We report a case of sigmoid volvulus in an adolescent, treated by resection with
pathologic ﬁndings consistent with NID type B.
 2013 The Authors. Published by Elsevier Inc. Open access under CC BY license.1. Case report
A 13-year-old boy came to our hospital suffering from vomiting,
pain and abdominal distension. His medical history included
chronic constipation studied elsewhere, where Hirschsprung’s
disease had been ruled out. Hewas not following any speciﬁc diet or
pharmacological treatment.
On physical examination, the patient showed a poor general
condition, and he was afebrile, well nourished and with signs of
dehydration. The abdomen was large distended, tympanic and
without changes in color. There were no evidence signs of perito-
neal irritation.
Digital rectal examination showed an empty ampule and a
normal sphincter tone. The abdominal radiograph conﬁrmed the
existence of large colonic dilatation, with an image suggesting
colonic volvulus (Fig. 1A). CT scan with contrast was performed,
ﬁnding an investment of the vessels in the mesostigma, with
“swirling” image (Fig. 1B).
After a brief period of ﬂuid resuscitation he was taken for
exploratory laparotomy which revealed a redundant and dilated
sigmoid with a volvulus of 360 (Fig. 2), although there were noz-Criado).
Inc. Open access under CC BY license.signs of suffering ischemic bowel and clear peritoneal ﬂuid. We
resected sigmoid and descending colon, performing an end-to-end
anastomosis.
Histological investigation of the resected colon showed IND B
(Fig. 3), objectifying the existence of two giant ganglia at the sub-
mucosal layer.
The patient was discharged after 6 days. With 1 year of follow
up, he is asymptomatic, and only needs a dietary treatment and
occasional rectal irrigation.2. Discussion
Colonic volvulus is a recognized complication of chronic con-
stipation in adults but is considered rare in children, being the
sigmoid colon themost usually reported in pediatrics patients [1]. It
is known to occur in the setting of a redundant sigmoid loop, which
rotates around its narrow and elongated mesentery. Children with
chronic intestinal dysmotility can run the spectrum between mild
constipation, and full-blown intestinal pseudo-obstruction, could
promote bowel dilatation and elongation, which facilitate colonic
volvulus [2].
The predisposing factors for the development of sigmoid
volvulus in children are the Hirschsprung’s disease (HD) [3], poor
intestinal muscle tone (prune belly syndrome), pathological aero-
phagia, chronic constipation and chronic recumbence in neuro-
logically impaired children [4]. To our knowledge, there are only a
reported cases in the literature of sigmoid volvulus secondary to
Fig. 1. A) Abdominal X-ray: wide colonic dilatation. B) Abdominal CT: image of inversion the mesosigmoid vessels (“swirl”) and conﬁrm the presence of a sigmoid volvulus.
Fig. 2. Sigmoid volvulus of 360 by a redundant and dilate colon and sigma.
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initial sigmoidectomy requiring subtotal colectomy and ostomy [5].
The most frequent symptom of IND B is a chronic refractory
constipation, beginning in childhood; its clinical picture contains
signs of acute and chronic intestinal obstructions of the low type, so
that it could lead to a dilatation and elongation of the colon, similar
to HD [2].
The common symptoms reported in children with sigmoid
volvulus include abdominal pain, vomiting, constipation, diarrhea
and abdominal distension [4]. Sometimes, the symptoms are
similar to those associated with previous acute exacerbation of
chronic intestinal pseudo-obstruction and chronic intractable
constipation. This may have contributed to the delay in seeking
medical help. Worsening of abdominal pain and distension,
accompanied with failure to pass a bowel movement despite rectal
stimulation, are some clinical features that should raise the suspi-
cion of an underlying volvulus [6].
The plain ﬁlm coffee bean sign, northern exposure sign, as well
as the CT whirl sign and/or transition point, are indicative of bowel
obstruction, including mural thickening and dilatation of the bowel
loops. Consequently, these imaging markers aid in the diagnosis of
sigmoid volvulus. Thus, physicians need to be aware of the coffee
bean, northern exposure sign, whirl sign and transition point, as
they are indicative of acute abdominal obstruction, which may be
life-threatening and require emergency surgical intervention [4,6].
Plain abdominal radiography and TC scan were the conﬁrmation
tests in our case, displaying a “coffee bean” and “whirl” signs
respectively (Fig. 2).
In adults, endoscopic reduction is successful in almost half of the
patients with sigmoid volvulus, but in children it’s not usually
effective [7]. Consequently, after a ﬂuid resuscitation, an urgentsurgery is necessary. The deﬁnitive and standard therapy in chil-
dren is sigmoid and dilated colonic resection with primary anas-
tomosis [6,7]. The intraoperative biopsy may be necessary to make
a differential diagnosis with the disease Hirschsprung to identify
the existence of ganglion cells in histologic examination when we
suspect an intestinal neuronal motility disorders. Laparoscopy
surgery is unwarranted and costly, with a high risk of intestinal
damage for the important dilatation of the bowel [7].
A histological diagnosis of IND B can be made only if, in the
submucosa of 30 serial sections, 15e20% of all ganglia are giant
ganglia with more than eight nerve cells. In our case, the
Fig. 3. INC type B: gigant ganglia and hyperganglionosis.
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to obtain the deﬁnitive diagnosis of IND type B [8].
The treatment of IND type B is controversial [8]. When the
diagnosis is made early in childhood, many authors advocate con-
servative treatment [9,10]. On the other hand, when the diagnosis is
reached late in adolescence, the large bowel dilatation or the
presence of complications may require urgent intervention. Dilated
colon resection may improve clinical symptoms [9,10]. Even thoughthe rest of the colon is affected by IND, it can be managed by con-
servative treatment. In the presence of a colonic volvulus, we
should suspect a secondary associated pathology that causes dila-
tion and elongation of the sigma. Only surgery and the histological
study allow the deﬁnitive diagnosis [10], and sometimes it would
be the deﬁnitive treatment, as it was in our case.
Conﬂict of interest
There isn’t conﬂict of interest statement, all authors mustn’t
disclose any ﬁnancial and personal relationships with other people
or organizations that could inappropriately inﬂuence (bias) their
work.
No potential conﬂicts of interest include employment, consul-
tancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding.References
[1] Osiro SB, Cunningham D, Shoja MM, Tubbs RS, Gielecki J, Loukas M. The
twisted colon: a review of sigmoid volvulus. Am Surg 2012;78:271e9.
[2] Altaf MA, Werlin SL, Sato TT, Rudolph CD, Sood MR. Colonic volvulus in chil-
dren with intestinal motility disorders. J Pediatr Gastroenterol Nutr 2009;49:
59e62.
[3] Zeng M, Amodio J, Schwarz S, Garrow E, Xu J, Rabinowitz SS. Hirschsprung
disease presenting as sigmoid volvulus: a case report and review of the
literature. J Pediatr Surg 2013;48:243e6.
[4] Atamanalp SS, Yildirgan MI, Bas¸oglu M, Kantarci M, Yilmaz I. Sigmoid colon
volvulus in children: review of 19 cases. Pediatr Surg Int 2004;20:492e5.
[5] Jáquez-Quintana JO, González-González JA, Arana-Guajardo AC, Larralde-
Contreras L, Flores-Gutiérrez JP, Maldonado-Garza HJ. Sigmoid volvulus as a
presentation of neuronal intestinal dysplasia type B in an adolescent. Rev Esp
Enferm Dig 2013;105:178e9.
[6] Waseem M, Hipp A. Megacolon: constipation or volvulus? Pediatr Emerg Care
2006;22:346e8.
[7] Alam MK, Fahim F, Al-Akeely MH, Qazi SA, Al-Dossary NF. Surgical manage-
ment of colonic volvulus during same hospital admission. Saudi Med J 2008;
29:1438e42.
[8] Feichter S, Meier-Ruge WA, Bruder E. The histopathology of gastrointestinal
motility disorders in children. Semin Pediatr Surg 2009;18:206e11.
[9] Han EC, Oh HK, Ha HK, Choe EK, Moon SH, Ryoo SB, et al. Favorable surgical
treatment outcomes for chronic constipation with features of colonic pseudo-
obstruction. World J Gastroenterol 2012;18:4441e6.
[10] Meier-Ruge WA, Ammann K, Bruder E, Holschneider AM, Schärli AF,
Schmittenbecher PP, et al. Updated results on intestinal neuronal dysplasia
(IND B). Eur J Pediatr Surg 2004;14:384e91.
